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The emission spectrum of H, produced by electron impact excitation has been studied in the
FUV'. High resolution spectra of the Lyman and Werner band systems and the line profile
of H Lyman-a have been obtained with a new high resolution (A/AA = 50000) UV
spectrometer in tandem with electron impact collision chamber. Analysis of high resolution
Jupiter spectra from the Goddard High Resolution Spectrometer (GHRS) require more
accurate laboratory data. The most prominent emission line in the uv airglow of the outer
planets is H Let. High resolution measurements of H Lo emission from Jupiter’s aurora
by GHRS reveal a 2A wide Doppler broadened wing profile. Electron impact dissociation
of H, is believed to be one of the major mechanisms leading to the observed wide profile.
The kinetic energy distribution of H(2p) atoms resulting from electron impact dissociation
of H, has been measured”. The distribution is based on the first measurement of the H
Lyman-a (11 L.o) emission line Doppler profile. Analysis of the deconvolved line profile
reveals the existence of a narrow line peak (39 mA FWHM) and a broad pedestal base (240
mA FWHM). Three distinct dissociation mechanisms account for this Doppler structure.
Slow H(2p) atoms with peak energy near 80 meV and full-width-half-maximum (FWHM)
of 260 meV produce the peak profile, which is nearly independent of impact energy.

Slow H(2p) atoms arise from direct dissociation and predissociation of singly excited states
which have a dissociation limit of 14.68 eV. The wings of H Lo arise from dissociative
excitation of a series of doubly excited Q,and Q,states, which define the core orbitals. The
energy distribution of the fast atoms shows a peak at 4 eV witha FWHM of 2 eV. A third
type of dissociation process is found from the observation of a threshold for cascade from
the Balmer-a line. The threshold for this process is measured to be 16.67 eV and arises
from dissociative excitation of H, from Rydberg states. Cascade contributes to the
population of both the slow and fast H(2p) atom kinetic energy distributions. The
identification of important states contributing to the dissociation process is clearly evident
from measurements of the optical excitation function, including the measurement of the
lowest possible threshold for a doubly excited state at 23 eV by the Q, ( (1)) state.
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